Circadian rhythm dysfunction: a novel environmental risk factor for Parkinson's disease.
Parkinson's disease (PD) is a chronic and progressive neurodegenerative disorder. Although rare genetically linked cases of PD have been reported, most incidences are sporadic in nature. Late-onset, sporadic PD is thought to result from the combined effects of genetic and environmental risk factors exposure. Sleep and circadian rhythm disorders are recurrent among PD patients and appear early in the disease. Although some evidence supports a relationship between circadian disruption (CD) and PD, whether this is secondary to the motor symptoms or, indeed, is a factor that contributes to the pathogenesis of the disease remains to be investigated. In the present paper, we studied the direct consequence of chronic CD on the development of the phenotype in the MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridinen) model of PD. Pre-exposure to CD to mice treated with MPTP resulted in an exacerbation of motor deficit and a significant reduction in the capability of acquiring motor skills. These changes were associated with a greater loss of tyrosine hydroxylase cell content and intense neuroinflammation. Taken together, our findings demonstrate that CD by triggering a robust neuroinflammatory reaction and degeneration of the nigral-dopaminergic neuronal system exacerbates motor deficit. They support the novel hypothesis that circadian rhythm disorder is an environmental risk factor for developing PD.